Background: Despite increased focus on health care-associated infections (HAI), between 1.6 and 3.8 million HAI occur annually among the vulnerable population residing in US nursing homes (NH). This study characterized state department of health (DOH) activities and policies intended to improve quality and reduce HAI in NH. Methods: We created a 17-item standardized data collection tool informed by 20 state DOH Web sites, reviewed by experts in the field and piloted by 2 independent reviewers (Cohen's k .45-.73). The tool and corresponding protocol were used to systematically evaluate state DOH Web sites and related links. Results: Three categories of data were abstracted: (1) consumer-directed information intended to increase accountability of and competition between NH, including mandatory HAI reporting and NH inspection reports; (2) surveyor training for federally-mandated NH inspections; and (3) guidance for NH providers to prevent HAI and monitor incidence. Only 5 states included HAI reporting in NH with differing HAI types and reporting requirements. Conclusion: State DOH information and activities focused on NH quality and reducing HAI were inconsistent. Systematically characterizing state DOH efforts to reduce HAI in NH is important to interpret the effects of these activities.
and financial burden associated with HAI in NH is likely to increase as the population of residents is expected to grow from the current 1.7 million 2 to approximately 5.3 million in 2030. 5 Given that
Umscheid et al found that approximately 55% to 70% of HAI are avoidable in other settings, effective infection control and prevention resources as well as public policies aimed at NH are likely critical in reducing infections in NH. 6 In 2009, the US Department of Health and Human Services (HHS) published its first National Action Plan to Prevent Health Care-Associated Infections, which identified preventing HAI in hospitals as the phase I priority; fortunately, some HAI rates have improved. 7 These improvements are likely a result of a myriad of interventions at the federal, state, and institutional level. For example, many states have mandated public reporting of some types of HAI. 8 To receive preventive health services block funds from the Centers for Disease Control and Prevention (CDC), states were required to submit HAI prevention plans to the HHS in 2010. As a result, each state now has an HAI coordinator who oversees implementation of HAI reduction infrastructure and associated activities as well as raises awareness of HAI in the state. 9 The 2013 updated HHS plan identifies long-term care as the next priority setting in which to reduce HAI. 7 There are a number of ways in which a state department of health (DOH) may attempt to improve the quality of care in NH and focus efforts aimed at decreasing HAI. These efforts may be broadly characterized as actions and information targeted at consumers, providers, and surveyors, which may or may not be formally articulated in the state HAI prevention plan.
Consumer-directed information regarding NH quality may allow potential residents and their families to ensure that they select a high-quality facility that meets and continues to meet the potential residents' needs. 10, 11 In this way, information regarding NH quality, including infection rates, can foster competition and accountability among NH. Theoretically, NH may wish to attract clients through appealing public quality measures, such as lowering rates of urinary tract infections in particular and adapting clinical practice to achieve better quality measures in general. 12 Information that may be useful to inform consumer decisions includes (1) a checklist and/ or guidance materials developed for consumers when choosing a NH, (2) a venue to file complaints (ie, ombudsman), and (3) inspection report data, which may be compiled in a facility report card. Given the theoretical link between quality indicator availability and state DOH focus on NH, it is plausible that consumer information may indicate a focus by state DOH on infection reduction as a component of overall NH quality. Providers, which include NH clinicians, infection preventionists, and administrators, may benefit from state-provided trainings, guidelines, and collaboratives that directly address techniques to monitor and reduce HAI in NH. For example, Maryland's Department of Health and Mental Hygiene offered a 3-day basic training course regarding infection control in non-hospital settings. 13 Although infection preventionists may also seek information from other Web sites that specialize in infection control and prevention, such as the CDC's Web site, the information shown on a state DOH Web site (see Appendix) may be beneficial to raise awareness of resource availability.
State DOH may offer training and other resources to NH surveyors beyond that provided by Centers for Medicare and Medicaid (CMS). Given that these surveyors perform on-site inspections of NH in accordance with CMS regulations, additional training or materials may increase the efficiency and consistency of the annual inspection process, which includes evaluation of infection control and prevention policies and practices. 14 Considering the current high levels of HAI rates in NH settings, it is likely that activities, information, and public policies regarding infection control and prevention in NHs can be improved. 15 Therefore, the aim of this study was to survey state DOH Web sites with regard to information, resources, and quality indicators regarding HAI prevention in NH. Previous researchers have evaluated whether availability of Medicare's Nursing Home Compare Web site is associated with infection rates. 16 
Tool development
We created a standardized data collection tool, which was informed by review of 20 state DOH Web sites, to determine the types and breadth of infection control and prevention activities directed at NH. To assure content validity, the tool was reviewed by experts in the field, each with extensive publications regarding geriatric care and/or infection control. The initial tool was refined through an iterative piloting process by 2 independent raters. Pilot testing was conducted with 5 state DOH Web sites. The final 17-item tool had fair to excellent reliability (Cohen's k 0.45-0.73).
A data collection protocol was created to ensure consistent abstraction of data from state DOH Web sites and interpretation of the tool items by data abstractors. The protocol contained operational definitions of state activities, information, and policies related to HAI focus. The protocol also provided an outline for navigating state DOH Web sites and documenting abstracted information.
Tool items
Items were organized by target audience of activities that focus on NH quality: consumers, providers, and surveyors. The tool also included a section regarding state policies specific to HAI in NH. Consumer information included checklists and guidance materials used to choose a NH, a venue for complaints against facilities (ombudsman), and inspection data, ie, inspection reports, report cards, and links to Medicare's Nursing Home Compare. We noted the format in which NH quality indicators were presented, ie, on a report card or in another format.
Provider-directed information included data or descriptions of collaboratives or advisory boards focused on HAI reduction in NH and training or guidance materials for appropriate infection control and prevention practices in this setting. Surveyor-focused information contained training materials to complete NH inspections. Public policy items identified HAI reporting laws in NH and determined whether the state HAI prevention plan addressed long-term care.
Data collection
Data were systematically abstracted from 50 state and District of Columbia DOH Web sites. If a first reviewer found it difficult to identify activities and information related to state DOH focus on NH, for example, when links of interest had low visibility within the DOH Web site, when these links were organized with unrelated information or finding them required multiple key word searches within the Web site, a second reviewer also independently abstracted data from the Web site (n ¼ 11). In cases of disagreement, Web site content was reviewed and discussed to reach consensus. Establishing whether states required HAI reporting in NH and distinguishing between state mandatory reporting and notifiable conditions was particularly difficult. For example, state HAI reporting forms for providers available on the DOH Web site may list the conditions of interest and request case information without explicitly stating the type of reporting for which the form should be used. Hence, state HAI coordinators in 23 states were contacted by telephone and e-mail to provide clarification. All data were collected and compiled between November 2012 and January 2013.
Data analysis
Descriptive statistics and Cohen k coefficients were computed using SAS 9.2 (2011; SAS Institute, Cary, NC). 6%) . In some cases, Web sites included facility characteristics that indicated quality that was not captured through CMS inspections (31.4%), such as patient, family, or employee satisfaction rates. Approximately one-third of the states compiled facility-level information in report cards. Table 2 presents the types of quality indicators found in the report cards or in other formats. State DOH Web sites that did not offer report cards presented a variety of information indicating nursing home quality (n ¼ 25). The most common type of information not in a report card format available among state DOH Web sites was deficiency citations identified during CMS inspections (96%). Complaints made against a facility were usually identified (84%) often in the context of whether they were substantiated through facility inspection. The majority of states also indicated whether citations required penalty enforcement because of their scope or severity, ie, a violation (60.8%). However, few states offered information regarding indicators of excellent quality, as opposed to indicators of poor quality, such as best practice awards. Whereas state DOH also offered quality indicators beyond citations, such as complaints, violations, and follow-up reports on these items, it was generally more common to offer these data in report card formats.
RESULTS

Consumer-directed information
Types of information provided on report cards also varied. The most common quality indicators appearing on report cards were citations/deficiencies (86.7%), violations (80%), and complaints (73.3%). Quality indicators only appearing on report cards included administration quality/satisfaction rating, resident satisfaction, and quality rating compared with other local NH.
Provider and surveyor-directed information Table 3 provides an overview of the information regarding infection control and prevention provided to NH providers and surveyors. Almost one-third (n ¼ 15) of state DOH Web sites mentioned an advisory council, working group, or collaborative that addressed HAI incidence in NH. The majority of states (n ¼ 44, 86.3%) had infection control and prevention training or guidance for NH personnel, often through links to CDC materials for longterm care facilities or on the state DOH Web site directly. Roughly half of state DOH (52.9%) offered training or guidance materials for conducting NH inspections.
State HAI prevention plans
State HAI prevention plans included similar language adapted from a template, but plans varied as to whether NH were included in the outlined activities. State HAI prevention plans in 82.4% of states indicated the intention to establish a statewide advisory council to lead HAI rate reduction efforts in "long-term care facilities" or "nursing homes." Only 6 states (11.8%) indicated the intention to establish standards and evaluate complaints regarding 
HAI reporting
Five states had HAI reporting in NH: among those states, infections that were reported varied (Table 4) . Only 2 states (Pennsylvania and Oregon) had mandatory HAI reporting laws applicable to NH. Pennsylvania was the first state to establish HAI reporting in NH, beginning in 2008, and appeared to have the most extensive requirements. Additionally, contacting state DOH representatives of HAI control and prevention programs revealed that 3 states (Georgia, Vermont, and Iowa) had recently initiated voluntary reporting of HAIs in NH.
DISCUSSION
This study demonstrates high variability in state activities and policies focused on NH and reducing HAI incidence in NH. The vast majority of states provided consumer-directed information for assessing NH quality intended to help consumers make informed decisions when considering residence in one of these facilities. Overall, Florida, Maryland, Massachusetts, Minnesota, Ohio, and Rhode Island provided the greatest number of consumer-directed activities and venues of information. These states also provided the most quality indicators of individual NH facilities, although the types of indicators were different among the states. Our findings are consistent with previous literature describing variation across states in the availability, content, data aggregation level, and quality indicators provided on NH report cards. 10 Whereas many states provided some information concerning provider and surveyor activities and resources indicative of state focus on HAI, Web sites from Delaware, Kentucky, North Carolina, Michigan, Oregon, West Virginia, and Wisconsin included the largest amount of information or activities provided by state DOH in this category. Pennsylvania not only included NH in multiple aspects of the state HAI prevention plan but also had extensive HAI mandatory reporting requirements for NH. Pennsylvania's public policy focus on HAI in NH was followed closely by Georgia, Indiana, Iowa, Massachusetts, Michigan, New Mexico, Oregon, Tennessee, and Texas. Because no states were clearly outpacing others along all indicators, our data may represent different approaches to HAI reduction in NH across states rather than absolute presence or absence of state focus on HAI in NHs. Our findings that information and policies vary among states are not surprising considering that federal focus to reduce HAI, driven by the Department of Health and Human Services, has delegated planning and implementation to the state DOH. Although states hoping to receive CDC preventative services block grant funds had to devise their own HAI prevention plan, there was no direct funding provided for HAI prevention activities. States had to find and allocate their own resources to pursue the plan. The American Reinvestment and Recovery Act ultimately increased funding for, and oversight of, HAI reduction activities at the state level but provided limited guidance toward achieving HAI reduction in NH. 9 Therefore, it is not surprising that each state DOH devised divergent approaches to HAI prevention in NH as demonstrated in this work. Our data highlight the variation in state DOH activities, information, and policies that should be considered in future work comparing HAI rates in NH across states.
Using Web sites to collect these data presented challenges relevant for future studies that might also use online data abstraction, especially regarding state DOH activities, information, and public policy. Because most state DOH Web sites were unexpectedly difficult to navigate and understand, it was often challenging to find and interpret NH HAI-related information. As noted in the Methods section, a second reviewer was needed to confirm the absence of specific data of interest and/or double-check data abstraction accuracy for approximately 10 states. Additionally, we communicated directly with state DOH HAI prevention program representatives from 23 states. This lack of clarity was reflected in the somewhat lower k statistics for our data collection tool; even A strength of this study is that methodology included contacting state HAI coordinators to abstract data regarding HAI mandatory reporting. We contacted 23 state HAI coordinators where laws were unclear and/or HAI reporting was indistinguishable from notifiable conditions. Based on these responses, we determined that only 2 states had mandatory reporting, and an additional 3 states had voluntary reporting. Using a review of public health laws, the Association for Professionals in Infection Control and Epidemiology, Inc, found that reporting of HAI in NH is required by 4 states. 20 States' enforcement of HAI-related policies may explain the difference between results of this study and of the Association for Professionals in Infection Control and Epidemiology's previous work. Given the timing and methodology of our study, we are confident that our data represent the most accurate information about current reporting of HAI in NH.
Of note, this research did not address lists of notifiable conditions in each state, only mandatory and voluntary HAI reporting laws. In completing the data collection tool, reviewers noted that these lists varied among states and included some HAI. Identifying HAI reporting through notifiable conditions lists is a valuable area for future research.
The data described here provide characterization of state focus on NH quality and HAI reduction, allowing for the comparison of health policy, information, and activities among states. Understanding ways in which state DOH attempt to reduce HAI in NH can inform work of infection preventionists, as well as health policy researchers, geriatricians, and other NH health care workers. Continuation of this work should include study of how the target audiences of state DOH information and activities (ie, consumers, providers, and surveyors) use them, if at all, to determine the impact of state DOH efforts to improve NH quality and reduce HAI in NH.
